The DNA binding domain of estrogen receptor alpha is required for high-affinity nuclear interaction induced by estradiol.
Estrogen receptor alpha (ER) is a member of the nuclear hormone receptor family, which upon binding estrogen shows increased apparent affinity for nuclear components (tight nuclear binding). The nuclear components that mediate this tight nuclear binding have been proposed to include both ER-DNA interactions and ER-protein interactions. In this paper, we demonstrate that tight nuclear binding of ER upon estrogen occupation requires ER-DNA interactions. Hormone-bound ER can be extracted from the nucleus in low-salt buffer using various polyanions, which mimic the phosphate backbone of DNA. The importance of specific ER-DNA interactions in mediating tight nuclear binding is also supported by the 380-fold lower concentration of the ERE oligonucleotide necessary to extract estrogen-occupied ER from the nucleus compared to the polyanions. We also demonstrate that estrogen-induced tight nuclear binding requires both the nuclear localization domain and the DNA binding domain of ER. Finally, enzymatic degradation of nuclear DNA allows us to recover 45% of tight nuclear-bound ER. We further demonstrate that ER-AIB1 interaction is not required for estrogen-induced tight nuclear binding. Taken together, we propose a model in which tight nuclear binding of the estrogen-occupied ER is predominantly mediated by ER-DNA interactions. The effects of estrogen binding on altering DNA binding in whole cells are proposed to occur through estrogen-induced changes in ER-chaperone protein interactions, which alter the DNA accessibility of ER but do not directly change the affinity of the ER for DNA, which is similar for both unoccupied and occupied ER.